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1. Epothilone derivatives of general formula I, 





OH Z 



9=~ 



in which 



R la , R 1D are Hs^he same or different and mean hydrogen, C^-C^ 

alkyl, aryl, C ? -C 20 aralkyl, or together a ~(CH 2 ) m group 
with m = 2\3, 4 or 5, 



>1b 



>2a 



-CH 2 -CH 2 - or Y stani 



>4a 



R 2b are the sake or different and mean hydrogen, C^-C^ 
alkyl, aryl, c\c 20 aralkyl or together a ~(CH 2 ) n group 
with n = 2, 3, 4 \pr 5, whereby, if -D-E- stands for 

for an oxygen atom, R 2a /R 2b cannot 

be hydrogen/methyl , 

means hydrogen, C^-C^ <^lkyl, aryl, C ? -C 20 aralkyl, 
R 4b are the same or different and mean hydrogen, C } -C^ 0 
alkyl, aryl, C 7 -C 20 aralkyl\or together a ~(CH 2 ) p group 
with p = 2, 3, 4 or 5 , 



H 2 C— CH 2 HC=CH 



c=c 



o 

/ \ 

Z— CH 



HO OH 
I I 
C-C 
. I I 
H H 



HO H 
I I 

?~? 

H H 



D-E means a group 

R 5 means hydrogen, C^-C^ alkyl, aryl, ^C 7 -C 20 aralkyl, 
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m 



f y 

5 

: s 
fas* 
: - 2 

pi 



Y 
Z 



R 10 - R 11 



^ R 6 , R 7 each mean a hydrogen atom, togetheiT~an additional^ 
bond or an oxygen atom. 

means hydrogen, C^-C^ alkyl, aryl, C 7 -C 20 aralkyl, which 
can all be substituted, 

means an oxygen atom, two alkoxy groups OR 23 , a C 2 -C 10 
Llkylene-a , £>-dioxy group, which can be straight-chain 
ok branched, H/OR 9 or a grouping CR 10 R n , 
whereby 

R 23 \ stands for a C^C^ alkyl radical, 
R 9 ^tands" for hydrogen or a protective group PG X , 
are the same or different and stand for 
hydrvpgen, a C^C^ alkyl, aryl, C 7 -C 20 aralkyl 
radical or R 10 and R 11 together with the methylene 
carbon Vtom together stand for a 5- to 7-membered 
carbocycl\c ring, 
means an oxygen \tom or two hydrogen atoms, 
means an oxygen atN^m or H/OR 12 , 
whereby 

R 12 means hydrogen oi^ a protective group PG Z , 

2. Epothilone derivatives oV general formula I according to 
claim 1, in which Y, Z, R 1a , R 1b , R 2a \and R 2b all can have the 
meanings that are indicated in generkl formula I, and the 
remainder of the molecule is identical\to naturally occurring 
epothilone A or B. 

3. Epothilone derivatives of general formula I according to 
-claim HL-y--i-n~wh-i-eh--R?- f --R^.,—R^-,. ._D-E.,_ R 5 .,_ R 6 _artd„R_ 7 _all_ can Jhaye^ the 

meanings that are indicated in general formula I, and the 
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>mainder of the molecule is identical to naturally occurring 
epothilone A or B * 

Epothilone derivatives of general formula I according to 
claim l\ in which R 6 , R 7 , R 8 and X all can have the meanings that 
are indicated in general formula I, and the remainder of the 
molecule is\identical to naturally occurring epothilone A or B. 

5. Epothilone derivatives of general formula I according to 
claim 1, in whieh^Y, Z, R 1a , R lb , R 2a , R 2b , R 3 , R 4a , R 4b , D-E, R 5 , R 6 
and R 7 all can have the meanings that are indicated in general 
formula I, and the remainder of the molecule is identical to 
naturally occurring epothilone A or B. 

6. Epothilone derivatives of general formula I according to 
claim 1, in which Y , Z, R la v R 1b , R 2a , R 2b , R 6 , R 7 , R 8 and X all can 
have the meanings that are ^indicated in general formula I, and 
the remainder of the moleculeNls identical to naturally occurring 
epothilone A or B. 

7. Epothilone derivatives of\^general formula I according to 
claim 1, in which R 3 , R 4a , R 4b , D-E, R^ R 6 , R 7 , R 8 and X all can 
have the meanings that are indicated i v n general formula I, and 
the remainder of the molecule is identical to naturally occurring 
epothilone A or B. 

8. Compounds of general formula I, namely 

(4S,7R,8S,9S, 13 (Z) , 16S (E) ) -4 , 8-Dihydrox^^7-ethyl-16- ( 1- 
methyl-2- (2-methyl-4-thiazolyl) ethenyl) -l-oxa-5 x , 5,9,13- 
tetramethyl-cyclohexadec-13-ene-2 , 6-dione , and 
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(4S, 7R,8S, 9S, 13E, 16S(E) ) -4 , 8-dihydroxy-7-ethyl-16- ( 1 -methyl- 
2- ('S-niethyi-4-thiazolyl) ethenyl) -l-oxa-5 ,5,9, 13-tetramethyl- 
cyclohexadec-13-ene-2 , 6-dione (B) 



(IS, 3S(E) ,7S, 10R, 11S, 12S, 16R) -7, 1 l-Dihydroxy-3 - ( 1-methy 1-2- 
(2-methyl-4-^hiazolyl) ethenyl) -10-ethyl-8 , 8, 12 , 16-tetramethyl- 
4 , 17-dioxabicy^lo[ 14 • 1 . 0 ] heptadecane-5 , 9-dione and 

(1R, 3S (E) , 7S, 10R, 11S, 12S, 16S) -7 , ll-dihydroxy-3- ( 1-methy 1-2- 
(2-methyl-4-thiazolyl) ethenyl) -10-ethyl-8 , 8 , 12 , 16-tetramethyl- 
4 , 17-dioxabicyclo[ 14 . 1 . 0 ] heptadecane-5 , 9-dione 



(IS, 3S(E) ,7S, 10R, IMS, 12S, 16S) -7, ll-Dihydroxy-3- ( l-methyl-2- 
(2-methyl-4-thiazolyl) etkenyl) -10-ethyl-8 ,8,12 , 16-tetramethyl- 
4 , 17-dioxabicyclo[ 14 . 1 . 0 ] h^ptadecane-5 , 9-dione and 

(1R, 3S (E) , 7S, 10R, IIS, 12^, 16R) -7 , 1 l-dihydroxy-3- ( 1-methy 1-2 - 
(2-methyl-4-thiazolyl) ethenyl^lO-ethyl-S ,8,12, 16-tetramethyl- 
4 , 17-dioxabicyclo [ 14 . 1 . 0 ] heptadecane-5 , 9-dione 



(4S , IS, 8R, 9S, 13 Z, 16S (E) ) -4 , 8 -Dihy^roxy-7 -ethyl- 16- ( 1-methy 1 
2- (2-methyl-4-thiazolyl) ethenyl) -l-oxa-5 v , 5,9, 13-tetramethyl- 
cyclohexadec-13-ene-2 , 6-dione and 

(4S,7S,8R,9S,13E,16S(E))-4, 8 -dihydroxySr7 -ethy 1-1 6- ( 1-methy 1 
2- (2-methyl-4-thiazolyl) ethenyl) -l-oxa-5, 5 , 9 \3-tetramethyl- 
cyclohexadec-13-ene-2 , 6-dione 




( IS7 3 S~( E ) 77 S~ TOS , 1TR , 12~S~, 16R) -7 , 1 l-Dihydroxy-3- ( l-methyl-2- 

(2-methyl-4-thiazolyl) ethenyl) -10-ethyl-8 ,8,12, 16-tetramethyl- 
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17~-dioxabicycro[ 147 1 . 0 ] heptadecane-5 , 9-dione, and 

(1R, 3S (E) , 7S, 10S, 11R, 12S , 16S) -7 , 1 l-dihydroxy-3 - ( i-methy 1-2- 
(2-\methyl-4-thiazolyl) ethenyl) -10-ethyl-8 ,8,12, 16-tetramethyl- 
4 , 17Adioxabicyclo[ 14 • 1 . 0 ] heptadecane-5 , 9-dione 



rn 

in 
n e 



(1S/3S(E) ,7S, 10S, 11R, 12S, 16R) -7, 1 l-Dihydroxy-3 - ( 1-methy 1-2- 
(2-methyl-4\thiazolyl) ethenyl) -10-ethyl-8 ,8,12, 16-tetramethyl- 
4 , 17-dioxabicyclo [ 14 . 1 • 0 ] heptadecane-5 , 9-dione, and 

(1R, BSfEJ^S, 10S, 11R, 12S, 16S) -7, 1 l-dihydroxy-3 -( 1-methy 1-2- 
(2-methyl-4-thiazolyl) ethenyl) -lO-ethyl-8 ,8,12, 16-tetramethyl- 
4 , 17-dioxabicyclo [ 14 . 1 . 0 ] heptadecane-5 , 9-dione 



(4S,7R,8S,9S,13(Z) ,u 6 S ( E ) ) -4 , 8-Dihydroxy-5 , 5 , 7 , 9 , 13- 
pentamethyl-16- ( ( 3-pyridyl\ethenyl) -l-oxa-cyclohexadec-13-ene- 
2 , 6-dione , and 

(4S,7R, 8S, 9S, 13E,16S(E) ) - x 4 , 8-dihydroxy-5 , 5 , 7 , 9 , 13- 



pentamethyl-16- ( ( 3-pyridyl) ethenyl) - 1 -oxa-cy c lohexadec- 1 3 -ene- 
2 , 6-dione 



(IS, 3S (E) , 7S, 10R, lis, 12S, 16R) -7 , oNl-Dihydroxy-8 , 8 , 10 , 12 , 16- 



pentamethyl-3- ( (3-pyridyl) ethenyl) -4 , 17-\ 
dioxabicyclo [14.1.0] heptadecane-5 , 9-dione\ and 
(1S,3S(E) ,7S, 10R, 11S, 12 S, 16S) -7 , ll-dihydroxy-8 , 8 , 10, 12 , 16- 
pentamethyl-3- ( (3-pyridyl) ethenyl) -4 , 17- 
dioxabicyclo [14.1.0 ] heptadecane-5 , 9-dione 
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\ (4S,7R,8S,9S,13(Z) , 16S(E))-4, 8-Dihydroxy-5 , 5 , 7 , 9,13- 
penta^ne thy 1-16- ( (4-pyridyl) ethenyl) -l-oxa-cyclohexadec-13 -ene- 
2,6-diotae, and 

(4S,\r, 8S, 9S, 13 E , 16S ( E) ) -4 , 8-dihydroxy-5 , 5 , 7 , 9, 13- 
pentamethyl^i6- ( (4-pyridyl) ethenyl) -l-oxa-cyclohexadec-13-ene- 
2,6-dione \ 

(IS, 3S (E) , 7S, rOR, 11S, 12 S, 16R) -7 , ll-Dihydroxy-8 , 8 , 10, 12 , 16- 
pentamethyl-3- ( (4-pyiridyl) ethenyl) -4 , 17- 
dioxabicyclo [14.1.0] hep\adecane-5 , 9-dione , and 

(IS, 3S (E) , 7S, 10R, lls\l2S, 16S) -7 , ll-dihydroxy-8 , 8 , 10, 12 , 16- 
pentamethyl-3- ( (4-pyridyl) e&henyl) -4 , 17- 
dioxabicyclo [14.1.0] heptadecane-5 , 9-dione 

(4S, 7R, 8S, 9S, 13 (E or Z) , 16S ( E)0 -4 , 8-Dihydroxy-16- ( 1-methy 1- 
2- (2-methyl-4-thiazolyl) ethenyl) -l-oxa-7-phenyl-5 ,5,9,13- 
tetramethyl-cyclohexadec-13-ene-2 , 6-dione 

(1(S or R) , 3S (E) , 7S, 10R, IIS, 12S, 16R) -All-Dihydroxy-3- ( 1- 
methyl-2- ( 2-methyl-4-thiazoly 1) ethenyl) -10-phWiyl-8 , 8 , 12 , 16- 
tetramethyl-4 , 17-dioxabicyclo [14.1.0] heptadecante-5 , 9-dione 

(1(R or S) ,3S(E) , 7S , 10R , 11S , 12S , 16S) -7 , 1 l-Dihy^droxy-3- ( 1- 
methyl-2- (2-methyl-4-thiazolyl) ethenyl) -10-phenyl-8 , 8s. 12 , 16- 
tetramethyl-4 , 17-dioxabicyclo [ 14 . 1 . 0 ] heptadecane-5 , 9-dYone 
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V (4S77RT8S, 9S f 13 (E or Z) , 16S ( E) ) -7 -Benzyl -4 , 8-dihydroxy— 16- 
(l-methyl-2- ( 2-methyl-4 -thiazolyl) ethenyl) -l-oxa-5 ,5,9, 13- 
tetramet£iyl-cyclohexadec-13-ene-2 , 6-dione 

(1 (S or\R) , 3S (E) , 7S , 10R, 11S, 12S, 16R) -10-Benzy 1-7 , 11- 
dihydroxy-3- ( lVmethyl-2- ( 2 -methyl -4-th iazolyl ) ethenyl) -8 , 8 , 12 , 16- 
tetramethy 1-4 , 17V-dioxabicyclo [14.1,0] heptadecane-5 , 9-dione 

(1(R or S) , 3S CE) , 7S, 10R, 11S, 12S, 16S) -10-Benzy 1-7 , 11- 
dihydroxy-3- ( 1-methy lV-2- ( 2-methyl-4-thiazolyl) ethenyl) - 
8,8,10,12, 16-tetramethy\l-4 , 17-dioxabicyclo [ 14 . 1 • 0 ] heptadecane- 
5, 9-dione \ 

(4S, 7R, 8S , 9S , 13 (E or Z) \l6S ( E) ) -4 , 8-Dihydroxy-16- ( 1-methyl- 
2- (2-methyl-4-thiazolyl) ethenyl^ -l-oxa-5 ,5,7, 13-tetramethyl-9- 
trif luoromethyl-cyclohexadec-13-ene-2 , 6-dione 

(1(S or R) , 3S (E) , 7S, 10R, lis, 12S/SL6R) -7 , ll-Dihydroxy-3- (1- 
methyl-2- (2-methyl-4-thiazolyl) ethenyl)V8 ,8,10, 16-tetramethyl-12 
trif luoromethyl-4 , 17-dioxabicyclo [14.1.0 pheptadecane-5 , 9-dione 

(1(R or S) ,3S(E) ,7S,10R,llS,12S,16S)-7,lSl-Dihydroxy-3-(l- 
methyl-2- ( 2-methy 1-4 -thiazolyl ) ethenyl) -8,8, 10 \l6-tetramethyl-12 
trif luoromethyl-4 , 17-dioxabicyclo[ 14 . 1 . 0 ] heptade\ane-5 , 9-dione 
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( 4S77R78S , 9S f ll'E7 Z , 13 ( E~ or ~Z)Tl6S ( E) ) -4 , 8-Dihydroxy-16- ( 1- 

iRe\hyl-2- (2-methyi-4-thiazolyl) ethenyl) -l-oxa-5 ,5,7,9,13= 
pentamethyl-cyclohexadec-11, 13-diene-2 , 6-dione 

(l(S\pr R) , 3S(E) ,7S, 10R, 11S , 12 S , 14 E/ Z , 16R) -7 , ll-Dihydroxy-3- 
(l-methyl-2\(2-methyl-4-thiazolyl) ethenyl) -8,8, 10, 12, 16- 
pentamethyl-4 \l7-dioxabicyclo [ 14 . 1. 0]heptadec-14-ene-5, 9-dione 

(1(R or S) ,3\(E) ,7S,10R,llS,12S,14E/Z,16S)-7,ll-Dihydroxy-3- 
(l-methyl-2- ( 2-methy > l-4-thiazolyl) ethenyl) -8 , 8 , 10 , 12 , 16- 
pentamethyl-4 , 17-dioxabicyclo [ 14 . 1 . 0 ]heptadec-14-ene-5 , 9-dione 



(4S, 7R, 8S, 9S, 13 (E or\Z) , 16S (E) ) -4 , 8-Dihydroxy-16- ( 1-methyl- 
2- (2-methyl-4-thiazolyl) ethenyl) -l-oxa-5 ,5,7,9, 13-pentamethyl- 
cyclohexadec-13-ene-ll-ine-2 , 6c-dione 



(1(S or R) ,3S(E) ,7S, 10R , 1 IS , 1^2 S , 16R) -7 , ll-Dihydroxy-3 - ( 1- 
methyl-2- ( 2-methyl-4-thiazolyl ) ethenyl) -8 , 8 , 10 , 12 , 16-pentamethyl 

\ 

4 , 17-dioxabicyclo [ 14 . 1 . 0 ] heptadec-14-ine-5 , 9-dione 



(1(R or S) ,3S(E) , 7S , 10R, 11S , 12S , 16S )\7 , ll-Dihydroxy-3 -( 1- 



methyl-2- ( 2-methy 1-4-thiazolyl ) ethenyl) -8 , 8^, 10 , 12 , 16-pentamethyl 
4 , 17-dioxabicyclo [14.1.0] heptadec-14-ine-5 , 9\dione 



(4S, 7R, 8S, 9S, 13 (E or Z) , 16S (E) ) -4 , 8-Dlhydro^y-16- (1-methyl- 
2 - ( 2 -methy 1-4-th ia_zoly 1 )_etheny 1)^.1— oxa-5 , 5 ,-7-, -9-tetramethy 1-13 - 
trif luoromethyl-cyclohexadec-13-ene-2 , 6-dione 



( l (S -or -R) ,~3'S"('Ey77S7iOR7llS, i2S, 16R) -7 , 1 l-Dihydroxy-3 - ( 1- 
metftyl-2- (2-methyi-4-thiazolyl) ethenyl) -8,8,10, 12 -tetramethy 1-16 
trif lut^romethyl-4 , 17-dioxabicyclo [14,1. 0 ] heptadeca-5 , 9-dione 

(1(R 6r S) ,3S(E) ,7S,10R,llS,12S,16S)-7,ll-Dihydroxy-3-(l- 
methyl-2- ( 2-methyl-4-thiazolyl) ethenyl) -8,8,10, 12-tetramethyl-16 
trif luoromethy 1-4 , 17-dioxabicyclo [ 14 . 1. 0 ] heptadeca-5 , 9-dione 

(4S,7R,8S,9S, 13 (E or Z) , 16S (E) ) -4 , 8-Dihydroxy-16- (1-methyl- 
2- (2-methyl-4-thiazoiyl) ethenyl) -l-oxa-13-pentaf luoroethyl- 
5,5,7, 9-tetramethyl-c^clohexadec-13-ene-2 , 6-dione 



(1(S or R) ,3S(E) ,7S, 10R, 11S, 12S, 16R) -7 , 1 l-Dihydroxy-3 — ( 1— 



v 



methyl-2- ( 2-methyl-4-thiazolyl) ethenyl) -16-pentaf luoroethyl- 
8,8,10, 12-tetramethyl-4 , 17-diokabicyclo [14.1. 0 ] heptadeca-5 , 9- 
dione 



(1(R or S) ,3S(E) ,7S, 10R, 11S , 12S\ 16S) -7 , ll-Dihydroxy-3- ( 1- 
methyl-2- ( 2-methyl-4-thiazolyl) etheny]S) -16-pentaf luoroethyl- 
8,8,10, 12-tetramethyl-4 , 17-dioxabicyclo [\14 .1.0] heptadeca-5 , 9- 
dione 



(4S, 7R, 8S, 9S, 13 (E or Z),16S(E))-4, 8-Dihydroxy-16- (1-methyl- 
2- ( 2-methyl-4-thiazolyl) ethenyl) -l-oxa-5, 5-(l, 3^-trimethylene) - 
7,9, 13-trimethyl-cyclohexadec-13-ene-2 , 6-dione 




(1(S or R) , 3S (E) , 7S, 10R, 11S, 12S, 16R) -7 , 1 l-Dihydroxy-3 - (1- 
methVl-2- ( 2-methyl-4=thiazolyl ) ethenyi) -8 , 8- ( 1, 3-trimethylene) - 
10 , 12 , 2s6-trimethyl-4 , 17-dioxabicyclo [14.1,0] heptadeca-5 , 9-dione 

(1(R dr S) ,3S(E) ,7S,10R, 11S, 12S, 16S)-7, ll-Dihydroxy-3- ( 1- 
methyl-2- (2-irtethyl-4-thiazolyl) ethenyi) -8,8-(l, 3-trimethylene) - 
10,12, 16-trimethyl-4 , 17-dioxabicyclo [ 14.1.0] heptadeca-5 , 9-dione 



(4S, 7R, 8S, 9S,\L1E/Z, 13 (E or Z ) , 16S ( E) ) -4 , 8-Dihydroxy-13- 
ethyl-16- ( l-methyl-2x^(2-methyl-4-thiazolyl) ethenyi) -1-oxa- 
5,5,7, 9-tetramethyl-cyclohexadec-ll , 13-diene-2 , 6-dione 



(1(S or R) ,3S(E) , 7S , l^OR, 11S , 12S , 14E/ Z , 16R) -7 , 11-Dihydroxy- 
16-ethy 1-3 - (1-methy 1-2- (2 -methy 1-4 -thiazolyl) ethenyi) -8 , 8 , 10, 12- 
tetramethy 1-4 , 17-dioxabicyclo v [ 14.1. 0 ]heptadec-14-ene-5 , 9-dione 



(1(R or S) , 3S(E) ,7S, 10R, 11S,\L2S, 14E/Z, 16S) -7, 11-Dihydroxy- 
16-ethyl-3- ( 1-methy 1-2- ( 2 -methy 1-^thiazolyl) ethenyi) -8,8,10,12- 
tetramethyl-4 , 17-dioxabicyclo[ 14.1. 0]heptadec-14-ene-5 , 9-dione 



(4S,7R,8S,9S, 11E/Z, 13 (E or Z ) , 16S ( E%) ) -4 , 8 -Dihydroxy-16- ( 1- 
methyl-2- (2-methyl-4-thiazolyl) ethenyi) -l\oxa-13 -propy 1-5 , 5,7,9- 
tetramethyl-cyclohexadec-11 , 13-diene-2 , 6-dione 



(1 (S or R) , 3S(E) ,7S, 10R, IIS, 12S, 14E/Z, 16R) -7 , 1 l-Dihydroxy-3 - 
-(-l^me thy 1 - 2 - ( 2 -me thy-1 - 4 - th ia z o 1 y 1 ) ethenyi) ^1 6 -~pr opy 1~= 8 78", 1 07 1 2- ~ 
tetramethyl-4 , 17-dioxabicyclo [ 14 . l . 0 ] heptadec-l4-ene-5 , 9-dione 
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(1(R or S) , 3S ( E) , 7S , 10R , 11S , 12 S , 14E/Z, 16S) -7 , 11-Dihydroxy— 3 - 
(l-roethyi-2- ( 2 -me thy 1-4-thiazolyl) ethenyl) -16-propyl-8 , 8 10 , 12- 
tetramethyl-4 , 17-dioxabicyclo[ 14 . 1 . 0 ] heptadec-14-ene-5 , 9-dione 



0^ 



( 4S , 7R, 85,9s, 13 (E or Z),16S(E))-4, 8-Dihydroxy-16- ( 1-methyl- 
2- ( 2 -pyridyr* ethenyl) -l-oxa-5 ,5,7,9, 13-pentamethyl-cyclohexadec- 
13-ene-2 , 6-dione 

(1(S or R) , 3^ (E) , 7S, 10R, 11S, 12S, 16R) -7, ll-Dihydroxy-3-(l- 
methyl-2- (2-pyridyI^ ethenyl) -8 , 8 , 10, 12 , 16-pentamethyl-4 , 17- 
dioxabicyclo [14.1.0] J\eptadecane-5 , 9-dione 



j-y (1(R or S) , 3S (E) , 7S\10R, 11S, 12S, 16S) -7 , 11-Dihydroxy- 3- (1— 

fy methyl-2- (2-pyridyl) ethen^L) -8,8, 10, 12, 16-pentamethyl-4 , 17- 

JL dioxabicyclo [14.1.0] heptadeoane-5 , 9-dione 



Ld 

O 
□ 



(4S,7R,8S,9S, 13 (E or Z) , 1615(E) ) -4 , 8-Dihydroxy-16— ( 1 -methyl— 
2- (4-pyridyl) ethenyl) -l-oxa-5 , 5 , 7\9 , 13-pentamethyl-cyclohexadec- 
13-ene-2 , 6-dione 



(1(S or R) , 3S(E) , 7S, 10R, 11S, 12S, r6R) -7, ll-Dihydroxy-3-(l- 
methyl-2- (4-pyridyl) ethenyl) -8,8,10,12, lS6-pentamethyl-4 , 17- 
dioxabicyclo [14.1.0] heptadecane-5 , 9-dione 



(1(R or S) , 3S(E) ,7S, 10R, IIS, 12S, 16S) -7, M_-Dihydroxy-3- ( 1- 
methyl-^2 - (-4--pyr idy l-)-etheny-l ) -8 
dioxabicyclo [14.1.0] heptadecane-5 , 9-dione 
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(4S^7R,8S,9S, 13 (E or Z),16S(E))-4, 8-Dihydroxy-16— ( 1-methyl- 
2-H2-methyl-4-thiazolyl) ethenyl) -5,5,7,9, 13-pentamethyl- 
cyclotiexadec-13-en-6-one 




(1 (S dr R) , 3S (E) , 7S, 10R, IIS, 12S, 16R) -7 , ll-Dihydroxy-3- ( 1- 
methyl-2- (2-m&thyl-4-thiazolyl) ethenyl) -8,8,10,12, 16-pentamethyl- 
4 , 17-dioxabicyclSp[ 14 . 1 . 0]heptadec-9-one 

(1(R or S) ,3S(E^ , 7S , 10R, 11S , 12S , 16S) -7 , ll-Dihydroxy-3- ( 1- 
methyl-2- (2-methyl-4-t>hiazolyl) ethenyl) -8 , 8 , 10 , 12 , 16-pentamethyl- 
4 , 17-dioxabicyclo[ 14 . 1 . 00 heptadec-9-one . 

9. Process for the production of epothilone derivatives of 
general formula I according >to claim 1 



.7 R\ R 5 



Ja R 



2a r 



I. 



in which 

the substituents have the meanings that ai\p indicated in 
general formula I, 
characterized in that 
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a fragment of general formula A 




R u o 
A, 



R 



2 a' 



in which 



for 



>1a' 



>13 



>13a 



>13b 



>1b ', R 2a ' and R 2b ' have the meanings already mentioned 
r\ R 1b , R 2a and R 2b , 

meari^ CH 2 OR 13a , CH 2 -Hal, CHO, C0 2 R 13b , COHal, 
means \iydrogen, OR 14a , Hal, OS0 2 R 14b , 



mear\ hydrogen , S0 2 -alkyl, S0 2 -aryl, SQ 2 -aralkyl or 



together k -(CH 2 ) o group or together a CR l5a R 15b group, 



R 



15a 



,15b 



mean hydrogen, C^-C 20 alkyl, aryl, C 1 -C 20 aralkyl, 
are the satoe or different and mean hydrogen, C^-C^ 



r20 



aralkyl or together a ~(CH 2 ) group, 



o 

q 



alkyl, aryl, C ? - 
Hal means halogen, 
means 2 to 4 , 
means 3 to 6, 

including all stereoisomers well as their mixtures, and 
free hydroxyl groups in R 13 and\R K can be etherified or 
esterified, free carbonyl groups can &e ketalized in A and R 13 , 
converted into an enol ether or reduced\ and free acid groups in 
A can be converted into their salts with bases, 
is reacted with a fragment of general formula B 



W 



B 
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in -which 

R 3 ' , R 4a ' , R* b ' and R 5 ' have the meanings already mentioned for 

R 3 , R 4a , R 4b and R 5 , and 
V means an oxygen atom, two alkoxy groups OR 17 , a C 2 -C 10 
alkylene-a, fo-dioxy group, which can be straight-chain 
or branched or H/OR 16 , 
W \ means an oxygen atom, two alkoxy groups OR 19 , a C 2 -C 10 
J-kylene-a , fo-dioxy group, which can be straight-chain 
or\)ranched or H/OR 18 , 
R 16 , R 18 , independently of one another, mean hydrogen or a 

protective group PG 1 
R 17 , R 19 , independently of one another, mean C^-C zo alkyl, 
to a partial fragment\of general formula AB 



R< SL 



,13^ 



OPG 

2b* 



2a* 



in which R 1a ' , R 1b ' , R 2a ' , R 2b \ R 3 , R Aa , R 4b \ R 5 , R 13 , R u , D, E, V and 
Z have the meanings already mentioned, ari^ PG U represents a 
hydrogen atom or a protective group PG, 

and this partial fragment AB is reacted with \ fragment of 
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general formula C 

\ 



m 



us 



R 8 * 



U 




,5 ^J 3 ^R 7 ' 



OR 20 R 21 



in which 

R 8 ' has\the meaning already mentioned in general formula I 



for "r^, and 

7/ \ 

R' means a^hydrogen atom, 

R 20 means a hydrogen atom or a protective group PG 2 , 

\ 

R* 1 means a hydroxy group, halogen, a protected hydroxy 



pj group OPG 3 , a^phosphonium halide radical PPh 3 + Hal" (Ph 

jL phenyl; Hal =\, Cl, Br, I), a phosphonate radical 



P(0) (OQ) 2 (Q = C^-C 10 alkyl or phenyl) or a phosphine 

\ 

oxide radical P(0)Ph 2 (Ph = phenyl), 
U means an oxygen atom\ two alkoxy groups OR 23 , a C 2 -C 10 
alkylene-a , fo-dioxy group, which can be straight-chain 
or branched, H/OR 9 or a grouping CR 10 R 11 , 
whereby 

R 23 stands for a C^-C 20 alky lVradical , 
R 9 stands for hydrogen or a protective group PG* 5 , 
R 10 , R 11 are the same or dif f erent\and stand for 

hydrogen, a C 1 -C 20 alkyl, aryl\ C 7 -C 20 aralkyl 

—radical— or --Rl— and- Rl 1 — together— with— the— methylene- 
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to a 



earbon-atoms together" stand for a 5- to 7-membered 
carbocyclic ring, 

general formula ABC 




OPG 



in which R 1a ' , R 1b ' , R 2a ' , R 2b ' , R^, R 4a , R Ab , R 5 , R 6 , R 7 , R 8 , R 13 , R 14 , D, 
E, U and Z have the meanings already mentioned, and this partial 
fragment of general formula ABC is cyclized to an epothilone 
derivative of general formula I. 



10, 



Pharmaceutical preparations that contain at least one 



compound of general formula I according to claim 1, as well as a 
pharmaceutically compatible vehicle . 

11. Use of the compounds of general \formula I according to 
claim 1 for the production of pharmaceutical agents 

12^ Process for the production of compounds of general 
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"formula A 



R 4a R 4b D 5c 



^ R 5a 




R 5b 



R-> O 



in 



S 
Q 



in which 



>2a 



3a 



3b 



5 6a 



■>6a 



m 



>5a 



ians CH 2 OR 2a , CHO, C0 2 R 2b , COX, 
R 2b inean hydrogen, c ^~ c 2 o alk yl/ a ^yl/ C 7~ C 2o aralkyl, 
mean\ hydrogen, OR 3a , X, OS0 2 R 3b , 

means hydrogen or together with R 2a a -(CH 2 ) n group or a 

CR 6a R 6b gr ^ up/ 

means C^cX alkyl, aryl, 
means halogeia, 
means 2 to 4 , 

R 6b are the same oar different and mean C^-Cg alkyl, C 6 -C 10 
aryl or together c\-(CH 2 ) 0 group, 
means 3 to 6 , 

additionally can assuflve the meaning of hydrogen, 
R 4b are the same or different and mean hydrogen, C^-C^ 
alkyl, C 7 -C 20 aralkyl or together a "(CH 2 ) m group, 
means 2 to 5 , 

R 5b are the same or different Wid mean hydrogen, C^-C^ 



alkyl, C 7 -C 20 aralkyl or together a -(CH 2 ) p group , 
means 2 to 5 , 
R 5c means hydrogen, 

.includin_g__a.ll .stereoisomers, -and— mixture^v-thereof— 



and 
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free" hydroxy 1 groups^ari ^~et Tn R 2 

R 3 , free carbonyi groups can be ketalized in A and R 2 , 
concerted into an enol ether or reduced, and free acid groups in 
A can i)e converted into their salts with bases, wherein 
a ) ^ pantolactone of general formula Ila or 



5^ 



R 4 \ a R 4b 



HO 




II a 



in 



in which 

R* 3 and R 4b in each ca^e are methyl groups or 
b) a malonic acid dia\kyl ester of general formula XXVIII 



LP 
rt 



X 

Alkyl-0 2 C C0 2 -Alky 



XXVIII 



in which 

R 4a , R 4b , which have the meaning tshat is indicated in general 
formula A, and alkyl, independently of Vie another, mean a C^-C 2Q 
alkyl, C 3 -C 10 cycloalkyl or C 4 -C 20 alkylcycroalkyl radical, 
is used as a starting product. 

13. Compounds of general formula A' 




in which 

R 2 means CH 2 OR 2a , CHO, C0 2 R 2b , COX, 

R 2a , R 2b mean hydrogen, C n -C 20 alkyl, aryl, C 7 -C 20 aralkyl, 

R 3 means hydrogen, OR 3a , X, OS0 2 R 3b , 

R 3a means hydrogen or together with R 2a a -(CH 2 ) n group or 

CR 6a R 6b group/ 

R 3b means C^-C^, alkyl, aryl, 
X means halogen, 
n means 2 to 4 , 

R 6a , R 6b are the same or different and mean C^-C 8 alkyl, C 6 -C 

aryl or together a -(CH 2 ) D group, 
o means 3 to 6, 

R 6a additionally can assume the meaning of hydrogen, 

R 4a , R 4b are the same or different and mean hydrogen, Cj-C^ 

alkyl, C 7 -C 20 aralkyl or together a _ (CH 2 ) m group, 
m means 2 to 5, 

R 5a , R 5b are the same or different and mean hydrogen, C^-C^ 

alkyl, C 7 -C 20 aralkyl or together a ~(CH 2 ) p group, 
p means 2 to 5 , 
R 5c means hydrogen, 

including all stereoisomers and mixtures thereof, 

and 

free hydroxyl groups can be ether if ied or esterified in R 2 
and R 3 , free carbonyl groups can be ketalized in A and R 2 , 
converted into an enol ether or reduced, and free acid groups i 

A c an be__cgnverte.d_ i.nto_ their. ..salts- with- -bases , 
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excluding- -the- -compounds" 






O OP O 



OH 



O OP O 




OH 



O OP O 



P = TBS 



fij 
O 

m 
p 



14^ Process for the production of compounds of general 
formula A" 



H0 2 C- 



R 43 R** H 



R a 



R 3 O * 



SO 



in which 

R 3 means OR 3a and 



R 



3a 



means hydrogen or a protective group PG 



R 4a , R 4b are the same or different and mean hydrogen, 

C 1 -C 10 -a Iky l^__C 7 -c 20 -ara Iky I-,- -or— together - a"~ - ( CH 2 "group 
m means 2-5, 



R 53 , R 5b are the -same- or different' and mean hydrogen, 

C^-C^-alkyl , C 7 -C 20 -aralkyl , or together a - ( CH 2 ) p 
group, 
p means 2-5, 
including all stereoisomers and mixtures thereof, 
and 

free carbonyl groups can be ketalized in A", 
wherein a compound of general formula II 



if ° 




II 



in which 

X is a chlorine or bromine atom, and the 2-oxazolidinone 
ring has either a (4R,5S) or a (4S,5R) conformation, 
is reacted with a compound of general formula III 



R 4a R 4b H 

,5a 



>4a r^4b ^ 

— FT 

CL. "I 

R 5b 

o o 

in which 

R 4a , R 4b are the same or different and mean hydrogen, 

C^C^-alkyl , C 7 -C 20 -aralkyl , or together a - (CH 2 ) m group, 



R 5a 7 -R 5b ~are "the same "or different and mean hydrogen, 

C^-C^-alky 1 , C ? -C 20 -aralky 1 , or together a ~(CH 2 ) p group, 
p means 2-5, 
to a compound of general formula IV 




O N 

• FT R= IV 



r-i^a D 4b D 5b 



in which 

the 2-oxazolidinone ring (4R,5S) and the 3 ' -carbon atom have 
an R conformation, or 

the 2-oxazolidinone ring (4S,5R) and the 3 ' -carbon atom have 
an S conformation, 

the 3 '-hydroxy group in IV is protected by a protective group PG, 
the oxazolidinone ring is cleaved, and protective group PG is 
optionally cleaved . 

15. Process according to claim 14, wherein the compound of 
general formula II is reacted in the presence of chromium (II) 
chloride with a compound of general formula III. 

16. Process according to claim 14 or 15, wherein the 
cleaved oxazolidinone ring is recovered in an enantiomer-pure 
manner. 
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-IT^— -eompound*s'~"0"f general formula C 




in which 

R 1 means hydrogen, C^C 2Q alkyl, aryl, C 7 -C 20 aralkyl, which 

can all be substituted, 
R 2 means hydrogen or a protective group PG 1 , 
R 3 means a hydroxy group, halogen, a protected hydroxy 

group OPG 2 , a phosphonium halide radical PPh 3 + Hal* (Ph = 

phenyl; Hal = F, Cl, Br, I), a phosphonate radical 

P(0)(OQ) 2 (C^Cj-C^ alkyl or phenyl) or a phosphine 

oxide radical P(0)Ph 2 (Ph = phenyl), 
X means an oxygen atom, two alkoxy groups OR 4 , a C 2 -C 10 

alkylene-a , fo-dioxy group, which can be straight-chain 

or branched, H/OR 5 or a grouping CR 6 R 7 , 

whereby 

R 4 stands for a C 1 -C 20 alkyl radical, 

R 5 stands for hydrogen or a protective group PG 3 , 

R 6 , R 7 are the same or different and stand for 

hydrogen, a C^-C 2Q alkyl, aryl, C 7 -C 20 aralkyl 
radical or R 6 and R 7 together with the methylene 
carbon atom together stand for a 5- to 7-membered 
carbocyclic r ing , 



whereby not simultaneously 



R 1 can be a~methy l"grdup , R 2 "'can be~¥ tert- — 

butyldimethylsiiyl or benzyl radical, R 3 can be an 
O-tert-butyldimethylsilyl radical and X can be a 
(2-methylthiazol-4-yl) methylene radical or 
R 1 can be a methyl group, R 2 can be a tert- 
butyldimethylsilyl radical, R 3 can be a 
triphenylphosphonium iodide radical and X can be a 
( 2-methylthiazol-4-yl ) methylene radical . 

18. Compounds of general formula C according to claim 17, 
wherein R 1 stands for a hydrogen atom, an optionally substituted 
Cj-C^ alkyl radical, a phenyl radical that is optionally 
substituted with 1 to 3 radicals, selected from the group of 
substituents halogen, free hydroxy group or protected hydroxy 
group OPG 4 , C^-C^ alkyl, azido, nitro, nitrile, and amino (NH 2 ) . 

19. Compounds of general formula C according to claim 17, 
wherein X stands for an oxygen atom. 

20. Compounds of general formula C according to claim 17, 
wherein the aryl radical that stands for R 6 and/ or R 7 stands for 
a phenyl radical that is optionally substituted with 1 to 3 
radicals, selected from the group of substituents halogen, free 
hydroxy group or protect hydroxy group OPG 5 , C 1 -C 4 alkyl, azido, 
nitro, nitrile, amino (NH 2 ) , or for a -5- or 6-membered heteroaryl 
radical that is optionally substituted with 1 to 2 C 1 -C 4 alkyl 
radicals . 

21. Compounds of general formula C according to claim 20, 
wherein the aryl radi cal th at stands for R 6 a nd /or R 7 is selected 
from the group 2-, 3-furanyl; 2-, 3-, 4-pyridiny 1 ; 2-, 4-, 5- 
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tKiazdlyT; 2-, ~4- and 5-imdiazoly 1 radical, which optionally is 
substituted by 1 or 2 C.-C^ alkyl radicals. 

22. Compounds of general formula C according to claim 17, 
wherein protective groups PG 1 , PG 2 , and PG 3 are selected from the 
group of substituents methoxymethyl , methoxyethyl , ethoxyethyl, 
tetrahydropyrany 1 , tetrahydrof urany 1 , trimethylsilyl , 
triethylsilyl , tert-butyldimethylsilyl , tert-butyldiphenylsilyl , 
tribenzylsilyl , triisopropylsilyl , benzyl , para-nitrobenzyl , 
para-methoxybenzyl , formyl, acetyl, propionyl, isopropionyl , 
pivalyl, butyryl, or benzoyl radical. 

23. Compounds according to claim 18, wherein protective 
group PG 4 is selected from the group of substituents 
methoxymethyl , methoxyethyl , ethoxyethy 1 , tetrahydropyranyl , 
tetrahydrof urany 1 , trimethylsilyl , triethylsilyl , tert- 
butyldimethylsilyl , tert-butyldiphenylsilyl , tribenzylsilyl , 
triisopropylsilyl , benzyl , para-nitrobenzyl , para-methoxybenzyl , 
formyl, acetyl, propionyl, isopropionyl, pivalyl, butyryl or 
benzoyl radical. 

24. Compounds according to claim 20, wherein protective 
group PG 5 is selected from the group of substituents 
methoxymethyl , methoxyethyl , ethoxyethy 1 , tetrahydropyranyl , 
tetrahydrof urany 1 , trimethylsilyl , triethylsilyl , tert- 
butyldimethylsilyl , tert-butyldiphenylsilyl , tribenzylsilyl , 
triisopropylsilyl , benzyl , para-nitrobenzyl , para-methoxybenzyl , 
formyl, acetyl, propionyl, isopropionyl, pivalyl, butyryl or 
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25% Coinpounds^accdrdTng^to claim 22, wherein protective 

group PG 1 is a tert-butyldiphenylsily 1 , tert-butyldimethy Isilyi 
or triisopropylsilyl radical, 

26. Compounds according to claim 22, wherein protective 
group PG 2 is a tert-buty ldimethylsilyl , acetyl, benzoyl, benzyl 
or tetrahydropyranyl radical. 

27. Process for the production of compounds of general 
formula C 




in which 

R 1 means hydrogen, C^-C^ alkyl, aryl, C 7 -C 20 aralkyl, which 

can all be substituted, 
R 2 means hydrogen or a protective group PG 1 , 
R 3 means a hydroxy group, halogen, a protected hydroxy 

group OPG 2 , a phosphonium halide radical PPh 3 + Hal" (Ph = 

phenyl; Hal = F, CI, Br, I) , a phosphonate radical 

P(0)(0Q) 2 (Q=C 1 -C 10 alkyl or phenyl) or a phosphine 

oxide radical P(0)Ph 2 (Ph = phenyl), 
X means an oxygen atom, two alkoxy groups OR 4 , a C 2 -C 10 

alkylene-a , &)-dioxy group, which can be straight-chain 

or branched, H/OR 5 or a grouping CR 6 R 7 , 

whereby 

R 4 stands for _a _C 1 -C 20 _ _a.lk.y_l_ -radical-, 

R 5 stands for hydrogen or a protective group PG 3 , 
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R 6 , R 7 are the same or different and stand for 

hydrogen, a C 1 -C 20 aikyi, ary 1 , C ? -C 20 araikyl 
radical or R 6 and R 7 together with the methylene 
carbon atom together stand for a 5- to 7-membered 
carbocyclic ring, 

wherein L-(-) -malic acid, D-(+) -malic acid or racemic malic acid 

is used as a starting product. 

28. Process according to claim 27, wherein L-(-) -malic acid 
or D-(+) -malic acid is used. 

29. Intermediate compounds of general formula VI" 

R 1 




in which 

R 1 , PG 1 and R 5 have the meaning that is indicated in general 
formula C, and 

PG 2+H stands for a hydrogen atom or a protective group PG 2 . 

30. Process for the production of the compounds of general 
formula VI" according to claim 29, wherein an organometal 
compound of general formula 

in which 

R 1 has the meaning that is indicated in general 

formula C , and 
Y stands for an alkali metal atom or MZ, whereby M 

is a divalent metal atoin_a.nd_Z_is- a- -halogen ""a toin , ~~~ 



is added to a compound of general „ Formula— IV ~ — 



HO 

PG 1 

in which 

PG 1 has the meaning that is indicated in general Formula C, 
while the lactol ring is opened, 

and then optionally the primary hydroxy group is protected with 
protective group PG 2 and optionally the secondary group is 
protected with a protective group PG 3 . 




Abstract - " 

This invention relates to the new epothilone derivatives of 
general formula I, 




i, 

in which 

substituents Y, Z, R 2a , R 2b , R 3 , R 4a , R 4b , D-E, R 5 , R 6 , R 7 , R 8 
and X have the meanings that are indicated in more detail in the 
description. 

The new compounds interact with tubulin by stabilizing 
microtubuli that are formed. They are able to influence the 
cell-splitting in a phase-specific manner and are suitable for 
treating malignant tumors, for example, ovarian, stomach, colon, 
adeno- , breast, lung, head and neck carcinomas, malignant 
melanomas, acute lymphocytic and myelocytic leukemia. In 
addition, they are suitable for ant i-angiogenesis therapy as well 
as for treatment of chronic inflammatory diseases (psoriasis, 
arthritis) . To avoid uncontrolled proliferation of cells and for 
better compatibility of medical implants, they can be applied or 
introduced into polymer materials. 

The compounds according to the invenU.qn can^be- -used— alone" 
-or -to- achieve "additive or synergistic actions in combination with 
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other principles -and— classes— x>f~ substances that can be used in 
tumor therapy. 



Lfl 



